The effect of initial implant type (short or long duration) and reimplant scheme on performance and carcass characteristics of calf-fed Holstein steers was evaluated. A total of 240 steers (113.5 ± 6.2 kg) were used in a 349-d trial. The 2 implant strategies were (1) implant on arrival with 43.9 mg of estradiol and reimplant on d 224 with 120 mg of trenbolone acetate and 24 mg of estradiol (Imp-2) and (2) implant on arrival with 100 mg of progesterone and 10 mg of estradiol benzoate and reimplant on d 112 and 224 with 120 mg of trenbolone acetate and 24 mg of estradiol (Imp-3). During the initial 112 d, performance was not affected by implant strategy. From d 112 to 212, Imp-3 had greater ADG (9.6%, P < 0.01), DMI (2.3%, P = 0.04), and gain efficiency (7.0%, P < 0.01) than Imp-2. During the final 137-d period, Imp-3 had similar ADG (P = 0.93) but greater DMI (4.1%, P < 0.01) and lower gain efficiency (3.9%, P < 0.01) than Imp-2. Overall, DMI (2.3%, P = 0.02) and final weight (1.9%, P = 0.07) were greater for Imp-3 versus Imp-2. Treatment effects on gain efficiency and energy utilization were not appreciable (P > 0.75). Implant strategy had minor effects on carcass characteristics (P > 0.10). Although, LM area was greater (4%, P < 0.01) for Imp-3 versus Imp-2. Implanting with a longer-duration implant on arrival followed by a combination implant on d 224 (Imp-2) may result in slightly lower ADG than implanting at 3 intervals (Imp-3).
INTRODUCTION
Holstein calves enter the feedlot at lighter weights (115 to 180 kg) than conventional beef steers, with growingfinishing periods that are typically in excess of 300 d (Zinn et al., 2005; Duff and McMurphy, 2007) . As with conventional beef breeds, hormonal implants promote ADG, gain efficiency, HCW, and LM area of calf-fed Holstein steers (Chester-Jones et al., 1990; Perry et al., 1991; Torrentera et al., 2016) . However, Beckett and Algeo (2002) observed that because of the very light initial weights of Holsteins, delaying the first implant application did not affect overall growth performance and carcass characteristics. Likewise, Torrentera et al. (2016) observed that growth performance and carcass characteristics were not affected when Holstein steers received the first implant at weights within the range of 267 to 321 kg. Otherwise, there is limited comparative information regarding implants of different hormonal dosages and purported duration, and their scheduling, on growth performance and carcass characteristics of calf-fed Holstein steers. The aim of the present experiment was to assess the influence of type of initial implant used (short or long duration) and reimplant scheme on growth performance and carcass characteristics of Holstein steers.
MATERIALS AND METHODS

Animals, Management, Housing, and Feeding
Procedures for animal care and management were conducted under protocols approved by the University of California, Animal Use and Care Advisory Committee. A total of 240 calf-fed Holstein steers (113.5 ± 6.2 kg) were fed during a 349-d trial to evaluate the effects of implant strategies on growth performance and carcass traits. Upon arrival at the University of California Desert Research Center, El Centro, steers were vaccinated for infectious bovine rhinotracheitis-parainfluenza 3 (TSV-2, Zoetis, Florham Park, NJ), clostridials-Haemophilus (Ultrabac 7, Zoetis), and Mannheimia haemolytica (One Shot, Zoetis) and treated for internal and external parasites (Dectomax, Zoetis), injected with 500,000 IU of vitamin A (Vital E-A + D3, Stuart Products, Bedford, TX), branded, and ear tagged. Calves were blocked by weight and randomly assigned within weight groupings to 40 pens (Table 1) . Calves were provided ad libitum access to feed and water. Fresh feed was added to the feed bunk twice daily. For calculation of growth performance, initial live weight is the off-truck arrival weight. Interim and final live weight were reduced 4% to account for digestive-tract fill. The projected growth performance of steers in the current study was based on the equations developed by Torrentera et al., (2016) . 
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